The economies of Canada and the United States, closely linked for many years, began a formal process of tighter integration with the Canada-United States Free Trade Agreement (1989) and North American Free Trade Agreement (1994). Due to the ease of border crossing, American and Canadian consumers took advantage of exchange rate variations to engage in cross-border shopping, implying a movement toward unified markets in the border regions. This process of integration was interrupted by tighter border controls after the terrorist attacks of 9/11. In this paper, we investigate the disruption of normal patterns of day tripping across the US-Canadian border. Using seasonally adjusted monthly data for the period 1994~2011, we show a robust relationship between the exchange rate and the flow of day trippers in each direction, implying cross-border shopping to be a major motive for day trippers. Using dummy 
I. Introduction
The political and economic relations between Canada and the United States have historically been harmonious to an unusual degree among neighboring countries, 1 and the border between the two has been open to an extent often held up as exemplary.
2 After the attacks of September 11, 2001, however, US security measures were greatly stepped up, and this had a number of effects on travel and economic transactions across the border. Here, we examine the effect on day trips between Canada and the United States. In particular, we focus on the relationship between the exchange rate and the number of day trippers crossing the border in each direction, and how the relationship has been affected by the progressive tightening of border security in the period between 1994 and 2011.
The repercussions of the tragic events of thirteen years ago have a particular resonance in the context of a major focus of trade policy today-trade facilitation. As tariffs and traditional non-tariff barriers like quotas and voluntary export restraints have diminished in significance, it has become increasingly recognized that border bottlenecks constitute one of the remaining weak links of international trade, and the major international organizations have devoted considerable attention to trade facilitation, which seeks to reduce these barriers preventing countries from drawing full benefits from the advantages of open global markets. 3 At the Bali ministerial meeting of the World Trade Organization (WTO) in December 2013, the first major multilateral trade agreement since the Uruguay Round focused on reducing red tape at borders. 4 However, as Walsh (2006) has noted, addressing security concerns, while facilitating trade and minimizing border costs, is challenging.
It is well-known that borders are a major barrier to economic transactions. McCallum (1995) , using a simple gravity model, showed that trade between Canadian provinces is more intense than trade between these provinces and states in the US of similar distance and economic size. More recently, Gopinath et al. (2011) used grocery store prices in the US and Canada and found strong evidence of market segmentation. However, those living close to the border are in a good position to take advantage of price differences for similar goods and services.
5 Chandra et al. (2011) , studying motivations for crossings in the US-Canadian border, concluded that they were strongly influenced by both arbitrage opportunities and by the costs of traveling to the border.
In the US-Canadian border, same-day travelers have for many years been much more numerous than overnight travelers. 6 A major motivation of same-day travelers is shopping, 7 and the economies of many border cities are heavily dependent on crossborder shopping.
8 This is also true for the southern border of the US, but for reasons discussed later, we focus on the northern border.
II. Exchange Rate and Currency Substitution
The US-Canadian border has historically been characterized by (i) easy border 3 See UN Economic Commission for Europe (2002) , WTO (2004) , OECD (2009), Roy and Banerjee (2010) . 4 "WTO approves global trade deal," Financial Times, December 7, 2013. 5 If border crossing is costless, it is unlikely that large cross-border price differences will prevail for very long, as prices will rise in the face of increased demand. However, border costs have been well documented (Engel and Rogers 1996) and, moreover, we can have significant price differences on the two sides of a border, giving rise to arbitrage opportunities, since prices do not adjust immediately when exchange rates fluctuate. 6 According to the US Bureau of Transportation and Statisitics, same day excursions accounted for 67% of travel between the US and Canada in the period 1990~1999. 7 We use the terms same-day travelers and cross-border shoppers interchangeably though we recognize that not all same-day travelers are necessarily engaged in the purchases of goods or services. 8 Half the retail sales in Laredo, Texas, are made by shoppers from Mexico (Black 2006).
crossing, (ii) fully fluctuating exchange rates, with no attempt by either country to fix rates, and (iii) on the Canadian side, 70% of Canadians living within 100 miles from the US border. We would, therefore, expect the amount of cross-border shopping to be related to relative prices, which would be affected by changes in the exchange rate, as well as inflation in each country. In the period studied, inflation was under control in both the US and Canada, with prices rising by about the same rates in both countries. The exchange rate between the Canadian dollar, looney, 9 and the US dollar, however, fluctuated quite a lot, with the value of the looney ranging between a low of 0.6251 US dollar in January 2002 and a high of 1.0468 US dollar in July 2011. We would expect Canadian cross-border shopping in the US to increase when the looney was strong (and the US dollar weak), and American cross-border shopping in Canada to increase when the American dollar was strong (and the looney weak). A study of the Canadian tourism industry (Roy 2005) does in fact find that a significant strengthening of the looney relative to the US dollar in the early 1990s resulted in a drastic increase in the number of day trippers from Canada to the United States.
We would also expect day trips to be affected by the cost of crossing, and carrying out transactions across the border. A feature that enhances cross-border shopping across the US-Canadian frontier is currency substitution. Currency substitution is defined as the use of a foreign currency instead of a domestic currency; for example, the use of US dollars in Canada. Currency substitution reduces the costs of cross-border shopping. If it is unnecessary to exchange currency at a bank or other financial institutions, a barrier to day tripping is eliminated. This also reduces the cost of exchanging any unspent foreign currency back to domestic currency after leaving a foreign country. Currency substitution is widespread in the US-Canada border region, thus strengthening the relationship between the currency exchange rate and cross-border shopping.
Retailers in border-towns have recognized the usefulness of accepting foreign currency since it can induce nearby foreigners to shop in their stores. A recent survey of Canadian communities in the Ontario-Michigan border found that 97% of retail stores accepted the American dollar (Pisani, Yoskowitz, and Brusa 2008 ). An earlier study of American retail stores in the border region between North Dakota and Maine showed that 70% accepted the Canadian dollar (Pisani and Yoskowitz 2006) . Currency substitution is popular because it is viewed as a convenience by day trippers and can be jei Vol.30 No.1, March 2015, 66~92 Lauren Lipovic, Matthew Sido, and Animesh Ghoshal http://dx.doi.org/10.11130/jei.2015.30.1.66 70 conducted at a low cost to retailers.
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III. Security Measures and Border Crossings
Day trips for cross-border shopping are likely to be affected by the ease of crossing the border, and by the ease of bringing back purchased items. As the purpose of our study is to evaluate the impact of US national security policy on the relationship between currency exchange rate and cross-border shopping, we examine three distinct periods of time: Period One covers the implementation of North American Free Trade Agreement (NAFTA) on January 1, 1994 through September 10, 2001; Period Two, which encompasses September 11, 2001 until the US government increased identification requirements for entering the US on January 31, 2008; and Period Three, which involves the identification changes through August 31, 2011. We acknowledge that other security policies occurred within these periods, but our periods exemplify trends in US border policy in the 2000s.
A. From the start of NAFTA through September 10, 2001
While economics informs us that free trade is desirable, politics often take precedence when determining trade policy. Regional trade agreements have historically proven to decrease the threat of war between countries and provide a means for countries to advance common economic interests (White 1998 , Choo 2012 . The three countries in North America have generally sought to maintain peaceful diplomatic relationships, as well as advance the economies of both countries simultaneously. To this end, the US and Canada agreed upon the Canada-US Free Trade Agreement (CUFTA) in 1989, which phased out a wide range of trade barriers. CUFTA was superceded by the NAFTA, which included Mexico, and was implemented on January 1, 1994. NAFTA eliminates duties and tariffs on goods, encouraging cross-border shopping since goods purchased in one country can be imported into another freely. NAFTA also implies that the movement of individuals across borders, whether for business, shopping, or pleasure, should be free as well.
11
We exclude Mexico because of the similarities between Canada and the United States. Both have long been each other's largest trading partners and are large developed economies with consumers that share similar preferences.
12 Language and culture are largely consistent in border towns, with the possible exception of the province of Quebec. Accordingly, linguistic and cultural differences are not barriers that deter day trippers from passing from one country to the next. Moreover, unlike the US-Mexican border, which has long been subject to concerns about illegal immigration, 13 the USCanadian border was extremely easy to cross, with little or no questioning by border authorities. Oral declarations of citizenship were accepted at the discretion of the officer, and only declared non-citizens needed to present identification (Heyman and Ackleson 2010) . Crossing the border to shop during this period arguably had nearly the same convenience as driving from one town to the next in a home country. At the end of the last millenium, the border had become very thin, and the economies on each side of the border were closely integrated. Since NAFTA provides a period during which trade restrictions were at a minimum, this Period One from January 1 1994 to September 10 2001, serves as the baseline for our analysis.
B. September 11, 2001 through January 30, 2008
The terrorist attacks of September 11, 2001 dramatically altered the political landscape in the US. On the day of the attacks, the US completely closed its borders. In the period that followed, national security concerns began to impact trade between the US and Canada.
14 The new security policies were often focused on individuals entering the US from foreign countries, and every vehicle attempting to enter was checked, with consequent delays. As such, we expect that the relationship between currency exchange rate and cross-border shopping was weakened by the policy changes the US imposed in 11 We recognize that US-Canadian border crossings were relatively easy well before NAFTA, and use January 1994 as a convenient starting point for our observations.
12 Trade between the US and Canada is the world's largest bilateral trade relationship. 13 In September 2001, 331 US border patrol agents were deployed along the Canadian border, while 9061 were at the Mexican border (http://trac.syr.edu/immigration/reports/143/include/rep143table2.html).
14 The immediate effects are well-covered in Goodrich (2012) . 
C. January 31, 2008 through August 2011
On January 31, 2008, the United States government further thickened its borders. From this date forward, any individual attempting to enter the US via any mode of transportation was required to present valid identification. According to the 2008 policy, Canadians entering the US are required to present a valid passport, a certificate of Native North American status, an enhanced security driver's license, or a NEXUS card. Americans under the age of 18 and Canadians under the age of 19 must present a valid birth certificate (DHS 2008) .
The United States has implemented measures to ease the ability of US and Canadian residents to travel between the two countries.
15 This is especially important for day trippers. NEXUS cards were created with the objective of lowering financial and temporal costs of crossing the border. Individuals apply for a NEXUS card online and submit appropriate documentation along with a 50 US dollar processing fee. Applicants must also participate in an in-person interview before cards are mailed to them (DHS 2009 ). These requirements may make the NEXUS card less desirable than a passport, particularly since NEXUS cards only allow travel between the US and Canada.
IV. Data and Methodology
We use three data sets for our analysis: the currency exchange rate of the Canadian dollar (CAD) per US dollar (USD), the consumer price index for each country, and the number of individuals crossing the US-Canada border by country of residence and mode of transportation for one-day trips. As mentioned earlier, we define three periods for our analysis. Period One, our baseline, spans January 1994 through August 2001. During this time, NAFTA was in effect and 9/11 had not yet occurred. Period Two spans over We expect that as the Canadian dollar appreciates, Canadians will be motivated to shop in the United States since the real purchasing power of the Canadian currency in the United States increases, and vice versa. Accordingly, we anticipate a negative relationship between the value of the Canadian dollar and the number of American day trippers. We expect this relationship to show changes over time. In Period One, we anticipate a strong and statistically significant relationship. We hypothesize that the policy changes of Period Two will decrease the number of day trippers relative to Period One. The impact of identification policy in Period Three should lead to further decreases in cross-border shoppers.
A. Exchange rate
Data on currency exchange rate were obtained from the Federal Reserve Board database-Foreign Exchange Rates G.5 Historical Data. We collected data on the average monthly spot exchange rate of the CAD/USD from January 1994 through August 2011 without altering the raw data.
B. Border crossing data
The bulk of our border crossing data was obtained from Statistics Canada, which has monthly data on the number of Canadian residents returning from the US by method of transportation, and the number of US residents entering Canada by method of transportation. We assume that the method of transportation Canadians used to return to Canada from the US is consistent with the method of transportation used to enter the US. The same assumption applies to US residents. We believe this is justifiable given the fact that these are one-day trips.
Through this database, we extracted data on the number of Canadian residents returning from the US and the number of US residents entering Canada from January 
V. Visual Inspection of Trends
A. Exchange rate
A graph of the monthly exchange rate shows the trend and fluctuations over time (Figure 1) . In Period One, the USD was gradually appreciating relative to the CAD. Although there was significant variance around the general rise in the value of the USD during this time, the average appeared to be around 1. 
B. Automobiles and cross-border shopping
Automobiles are the most prevalent form of transportation in the United States and Canada. Both prior studies (Roy 2005) and intuition suggest that automobiles should be the most significant form of transportation for day tripping. Other modes (trains, commercial and private airplanes, commercial and private boats, other vehicles, buses, and pedestrians) are highly unlikely to be used for cross-border shopping. An automobile is a practical method for transporting purchased goods from a foreign country back to a home country. The data indeed show that the number of individuals crossing the border by automobile far exceeds any other method of transportation. 16 There is a strong component of seasonality to the data as demonstrated in Figures 2 and 3 . In our subsequent analysis, the automobile data for both countries are seasonally adjusted. The number of US residents entering Canada by automobile is on the rise prior to September 11, and it begins to decline in Period Two (Figure 2) . In Period One, US cross-border shopping is increasing and there is a large amount of seasonal variance during this period relative to the other periods. In Period Two, there is a significant decline in the number of US day trippers. In Period Three, the number of day trippers continues to decline, with a relatively small variance. The number of Canadian residents returning from the US shows a somewhat different pattern (Figure 3) . In Period One, Canadian cross-border shopping is falling, and there is more seasonal variance in this period than in the other two. In Period Two, day trips by Canadians are slightly increasing and the variance is diminishing. In Period Three, there is a large variance in Canadian day-trips; the number of day trips both decreases and increases in this period.
C. Approximated demand curves
Graphing monthly data on the number of day trippers in each period versus the currency exchange rate allows a visual representation of demand within periods. Figure 4 is a graph of the currency exchange rate vs. American day trips. The currency exchange rate is represented as US cents/CAD during Period One. The figure corresponds to a typical downward sloping demand curve, and demonstrates that day trippers were highly responsive to the exchange rate. As a US consumer's purchasing power increases in Canada, she is incentivized to take a one-day trip. Canadian cents per US dollar Canadian Day Trippers, monthly Figure 5 shows Canadian day trips as a function of the exchange rate, with the exchange rate represented as Canadian cents per US dollar. This, too, shows the expected inverse relationship. Pre-9/11, cross-border day trips in both directions clearly conformed to expectations about price responsiveness. Jan. 1994~Aug. 2001 Sept. 2001~Jan. 2008 Feb. 2008~Aug. 2011 Figure 6 expands Figure 4 by adding data on US day trippers for Periods Two and Three. The data indicate a clear inward shift in Period Two, meaning a reduction in demand for day trips to Canada. While its slope of demand curve is steeper than Period One's, consumers still remained responsive to the exchange rate although less responsive than in Period One. In Period Three, not only have the number of day trips significantly decreased relative to the previous two periods, but the slope of the fitted demand curve is rather steep, and the fit appears to be poorer. This suggests that relationship between the exchange rate and cross-border shopping had deteriorated once strict identification requirements were instituted in 2008. In Figure 7 , we replicate this process whereas we expand Figure 5 by adding data on Canadian day trippers for Periods Two and Three. In Period Two, the number of day trips falls substantially relative to Period One, and the slope of the fitted demand line suggests that the responsiveness of consumers has decreased significantly. Finally, in Period Three, the number of day trippers overall is similar to that of Period Two. However, there appears to be a resurgence in the responsiveness of Canadian day trippers to the exchange rate as demonstrated by the slope of the fitted demand line in Period Three.
The results for both countries suggest that there is a correlation between US national security policy in the post-9/11 period and the number of day trippers, as well as the responsiveness of day trippers to currency exchange rates. For Period One, day trips from both countries are higher than in other periods, and the respective slopes of the fitted demand lines are relatively flat, suggesting responsiveness to the exchange rate. In Period Two, both countries experience a decline in day trips, as well as a less responsive fitted demand line. However, the countries differ in Period Three. The US day trippers 82 fall in overall volume and the responsiveness declines further. Canadian day trippers remain around Period Two levels and actually become more responsive to exchange rate than in Period Two.
Figures 4~7 provide visual confirmation of our expectations regarding the impact of border security measures. We now proceed to statistical tests, and try to estimate the extent to which the enhanced border controls have affected cross-border day trips.
VI. Statistical Estimation
A. Real exchange rates
Our statistical analysis is based on a simple formulation of a demand function, with the quantity demanded as a function of the relative price. The relative prices of American and Canadian goods and services depend on the real exchange rate, incorporating both the nominal exchange rate and inflation in each country. 17 The real exchange rate, indicating the competitiveness of goods and services between two countries, can be defined in two ways, showing the relative price of foreign goods to domestic ones, or the inverse. In the following equation, we use the first R = (P*/P).e Here, P* is the foreign price level, P the domestic price level, and e the nominal exchange rate showing the price of foreign currency in units of domestic currency.
From the Canadian perspective, if American prices rise more than Canadian prices, or if the US dollar rises against the Canadian dollar, the real exchange rate rises, making it less attractive for Canadians to buy goods and services from the US. Thus, the real exchange rate for Canadian day trippers is calculated as
, where P u is the US Consumer Price Index (CPI), P c the Canadian Consumer Price Index (CPI), and e c is the exchange rate expressed as Canadian cents per US dollar.
Similarly, from the American perspective, the real exchange rate is calculated as
, where P c is the Canadian CPI, P u the US CPI, and e u the exchange rate expressed as US cents per Canadian dollar.
While including income would have made the model more complete, GDP data is only available on a quarterly basis, while the number of day trippers is available on a monthly basis, as is the average exchange rate. Using quarterly data would have meant a significant reduction in the number of observations. Moreover, we would expect decisions to make day trips across the border, if motivated by relative prices, to be responsive to more high-frequency variations in exchange rates than would be captured by quarterly data.
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B. Models estimated
In order to analyze the impact of policy on cross-border shopping between the US and Canada, we construct the following two OLS models:
Model 1: 
Real exchange rates are calculated as defined above, with the average nominal exchange rate for January 1994 as the base, and the CPI for each country rebased to January 1994. The two dummy variables above are defined using the start dates for Period Two and Period Three. The Period Two dummy variable is set to one beginning in September 2001 when tougher border security measures were implemented, and the Period Three dummy variable is set to one beginning in February 2008 when these measures were further tightened. Table 1 below shows the OLS regression results for the respective models.
C. Results
The results for Model 1 show that the relationship between the exchange rate and cross-border shopping is statistically significant and quite large. If the real exchange rate of the Canadian dollar rises by one US cent, the number of American day trippers decreases by 31,000 per month, ceteris paribus. On the other hand, if the real exchange rate of the US dollar rises by one Canadian cent, about 15,500 fewer Canadian day trippers travel to the United States.
Model 1 can be used to approximate the effect of enhanced security measures. The coefficients on Period Two and Period Three dummy variables are negative and highly significant for both US and Canadian travelers. In Model 2, which allows for interactions between the dummies and the exchange rate, we again see a significant relationship between the exchange rate and the number of day trippers. If the Canadian dollar has a real appreciation of one US cent, the number of American day trippers decreases by almost 47,000 per month, and if the US dollar appreciates by one Candian cent, there are about 43,000 fewer day trips by Canadians.
For US travelers, the coefficients of both Period Two and Period Three dummies are negative and significant, confirming a leftward shift in the demand relationship. The coefficients of both the interaction terms are positive, implying a reduction in the sensitivity to the exchange rate. For Canadian day trippers, the Period Two dummy is negative, and its interaction with the exchange rate positive, indicating a response similar to that of Americans. However, the coefficient of the Period Three dummy is positive, while its interaction with the exchange rate is negative, implying a flattening of the demand curve and an increased responsiveness to the exchange rate, compared to Period Two.
Since in Model 2 we have changes in both the slope and the intercept of the regression line, we cannot use the latter to get a direct estimate of the effects of the two security measures on the number of day trippers. However, an approximation can be made by calculating, in Equations (3) and (4), the (hypothetical) number of day trippers under the three regimes, at the mean exchange rate for the whole period. For US travelers, the mean exchange rate is 73.1559 cents per Canadian dollar, and for Canadians the mean exchange rate is 139.0305 cents per US dollar. 20 Inserting these into the equations, and setting the dummies at appropriate levels, we have 
D. Differences between the US and Canadian day trippers
The results above indicate an interesting difference between northbound Americans and southbound Canadians in the impact of tighter security measures. The Period Two security measures affected Canadian more than US day trippers. This is expected because the US implemented policies with the intent of tightening entry into the US, especially by foreigners. Accordingly, the impact fell largely on Canadian residents entering the US, rather than US residents returning to the US. The Period Three identification requirements, however, affected US day trippers more than Canadian day trippers. A likely reason for this is the larger percentage of Canadians with passports. From 2007 to 2010, the percentage of Canadian citizens holding active passports was 56.8% on average, whereas the percentage of Americans holding active passports was 30.2% (Annual Report 2007~2011 and Passport Statistics 2011 .
VII. Conclusion and Implication
Almost all international transactions involve a frictional cost in both time and money, and onerous border crossing policies, just like a poorly functioning transportation system (Winston 2013) , have a detrimental impact on economic activity. In this paper, we take a unique approach to a particular form of international economic activity: cross-border shopping between the United States and Canada. Using a parsimonious model, our research explores the relationship between day tripping tourism and public policy. Focusing on automobile travel, we find that national security policy implemented after 9/11 and in January 2008 both reduced the number of such tourists and affected the historically strong relationship between the exchange rate and cross-border shopping for both the US and Canada. We conclude that while there were some differences in the way the residents of each country were affected, public policy significantly affected crossborder shopping between the US and Canada, and in spite of attempts to ease travel through the issue of NEXUS cards, the security measures interrupted a long history of closer economic integration between the two neighbors.
Some policy implications can be drawn:
• The United States and Canada had been exemplary in the movement toward economic integration, with easy movement of goods and people across the border.
• Same day excursions have been predominant in border crossings.
• Until 2001, there was a clear relationship between the exchange rate and the number of day trips, suggesting that cross-border shopping for goods and services was a major motive of day trippers.
• Such cross border shopping served to unify markets in the border region, and served as a major boost to the economies of border cities.
• The security measures enacted by the United States after September 11, 2001, had profound repercussions on both sides of the border. Initially, movement of goods as well as people was severely reduced due to costly delays at border points.
• Trade facilitation agreements between the United States and Canada, allowing for pre-screening cargo and expedited clearance, have allowed trade in goods to fully recover. However, tourism by day trippers has remained well below the peak.
• Our estimates suggest that the security measures of 2001 and 2008 reduced American day trips to Canada by approximately between 850,000 and one million a month, while day trips by Canadians to the US fell by between 1.5 million and 1.8 million a month.
• On the Mexican frontier, the fortunes of border towns have declined sharply, mirroring the reduction in day trips. While the Canadian frontier is different, steps can be taken to ameliorate problems faced by border towns.
• Addressing security concerns while facilitating cross border travel is challenging 
